Eicosanoid synthesis by purified thrombocytes and erythrocytes from warm- and cold-acclimated American bullfrogs (Rana catesbeiana).
Amphibian blood plays an important role in eicosanoid synthesis. Although clotting frog blood produces eicosanoids, the cellular source of prostaglandins and thromboxanes in bullfrog blood is unknown. Thromboxane (TX)B2 synthesis from purified thrombocytes was affected by 30-day cold-acclimation at 5 degrees, but not PGE2 or leukotriene (LT) synthesis. Although no cyclooxygenase activity has been found in human erythrocytes, frog erythrocytes were capable of forming cyclooxygenase products, but the amounts were lower than those produced by thrombocytes. Additionally, there was no effect of cold exposure on eicosanoid production by isolated erythrocytes. Similar to some mammalian nucleated white blood cells, nucleated bullfrog thrombocytes and erythrocytes produced leukotrienes. The production of eicosanoids by thrombocytes was stimulated by A23187 and thrombin. Erythrocytes were stimulated by A23187. Control synthesis by erythrocytes and thrombocytes was inhibited by 5 microM indomethacin (cyclooxygenase pathway) or nordihydroguaiaretic acid (5-lipoxygenase pathway) and cyclooxygenase products were increased in the presence of nordihydroguaiaretic acid. Thrombin stimulation of eicosanoid production by thrombocytes was inhibited when the inhibitors were present prior to the final centrifugation of the cell isolation. The results suggest that cold exposure can affect eicosanoid synthesis in thrombocytes, but not erythrocytes, and that thrombocytes are a major source of eicosanoids in bullfrogs. The production of cyclooxygenase and lipoxygenase products by nucleated erythrocytes and thrombocytes suggests a role for these compounds in hemostasis and inflammatory responses in these animals.